Description 

DEVICE FOR REDUCING VEHICLE AERODYNAMIC RESISTANCE 



5 Technical Field 

The invention relates to a device for 
reducing the aerodynamic resistance of a moving 
vehicle and more particularly to a pair of curved 
airfoils that are formed when the rear doors of the 
10 vehicle are closed. 

Background Art 

It is well known that streamlining the back 
of a vehicle such as a trailer truck will reduce the 

15 aerodynamic resistance of a moving vehicle and thus 

save fuel. However, attaching streamlining devices to 
the rear of the truck inhibits opening the rear doors . 
To open the rear doors the driver had to either 
detach, unlatch, fold, deflate or activate hydraulic, 

20 pneumatic, electric or spring assist devices or 
perform any combination thereof before or while 
opening the rear doors 1 The device described herein 
becomes a pair of highly aerodynamic curved airfoils 
when the doors are closed and moves flush against the 

25 sides of the truck when the doors are opened. The 

driver simply opens or closes the doors to change flat 
sheets into curved airfoils without the use of any 
hydraulic, pneumatic, electrical or spring assist 
eliminating the initial cost, maintenance expenses, 

30 and weight related of such assist devices. 

Disclosure of the Invention 

In general, a device for reducing vehicle 
aerodynamic resistance disposed on the rear of a 
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movable vehicle with a generally flat rear end and a 
pair of swinging rear doors, when made in accordance 
with this invention, comprises a pair of airfoils 
swingably attached to opposite sides of the vehicle 

5 adjacent the rear end of the vehicle. The airfoils 
are made of flat sheets of pliable material and have 
stiffening members affixed to the sheets. The 
stiffening members are disposed generally parallel to 
the rear end of the vehicle. A plurality of 

10 collapsible, tension bearing struts are attached to 
the stiffening members and to the adjacent rear door. 
The struts have a predetermined length. So that when 
the rear doors are closed the sheets bend into 
effective curved airfoil shapes reducing the 

15 aerodynamic resistance of the moving vehicle and when 
the rear doors are opened the sheets flatten out 
between the sides of the vehicle and the doors 
allowing the doors to swing into an open position 
generally parallel to the sides of the vehicle. 

20 

Brief Description of the Drawings 

The invention as set forth in the claims 
will become more apparent by reading the following 
detailed description in conjunction with the 
25 accompanying drawings, wherein like reference numerals 
refer to like parts throughout the drawings and in 
which: 

Fig. 1 is a plan view of a vehicle with the 
rear doors closed and the sheets bent to form 
30 effective curved airfoils; 

Fig. 2 is a rear elevational view of a 
vehicle with the rear doors closed and the sheets bent 
to form effective curved airfoils; 
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Fig. 3 is a side elevational view of a 
vehicle with the rear doors closed and the sheets bent 
to form effective curved airfoils; 

Fig. 4. is a side elevational view of a 
5 vehicle with the flattened sheets installed on the 
side of the vehicle; 

Fig. 5 is an enlarged partial view of the 
flat sheets showing how they are joined and 

Fig. 6 is a plan view of a vehicle having a 
•10 rolling rear door and additional rear swinging doors. 

Best Mode for Carrying out the Invention 

Referring now to the drawings in detail and 

j 

in particular to Figure 1, there is shown a rear 

15 portion of a vehicle 1, such as a trailer truck, 

having a pair of closed swinging doors 3 with latching 
bars 5 and a device 7 for reducing the aerodynamic 
resistance of the vehicle 1 when it moves. 

Figures 1, 2, 3 and 5 show the device 7 

20 comprises a pair of airfoils 9, each of which is made 
up of a first flat sheet 11 of a light weight 
material, such as aluminum, swingably attached to 
opposite sides 13 and 15 of the vehicle 1 by hinges 
17, which are fastened to the sides 13 and 15 by 

25 rivets 23, welding or other fastening means. A second 
flat sheet 21 of light weight material, such as 
aluminum, is affixed to the first sheet 11 by rivets 
19 or other fastening means. The second sheet 21 is 
thinner and more pliable than the first sheet 11, 

30 thus, bending stresses produced therein when a bending 
force is applied to form the airfoil are well within 
the elastic limit of the material so that when the 
bending force is removed the second sheet 21 returns 
to its original flat state. A plurality of stiffening 
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members or stiffeners 25, such as flat bars, angles or 
channels, preferably made of aluminum, are affixed to 
the second sheet 21 by welding, rivets or other 
fastening means. The stiffening members 25 are 
5 disposed generally parallel to the flat back of the 
vehicle 1. While two stiffening members 25 are shown 
affixed to each second sheet 21, it is understood that 
any number of stiffening members may be utilized. A 
plurality of collapsible tension bearing struts 27 or 

10 28 are attached to each stiffening member 2 5 and to 
the adjacent door 3. The length of the struts 28 
attaching the outer stiffening members 25 to the 
adjacent door 3 are longer than the struts 27 
attaching the inner stiffening members 25 to the 

15 adjacent door 3 to form an effective curved airfoil 9. 
While only two struts 27 or 28 are shown attaching 
each stiffening member 25 to the adjacent door 3 it is 
understood that any number of struts 27 or 28 may be 
utilized. 

20 Figure 6 shows a vehicle 1R with a rolling 

rear door 2 9 and a pair of added swinging doors 31 
with hinges 33 attaching the added swinging doors to 
the rear of the vehicle 1R and latching mechanisms 35 
for latching the doors to the rear of the vehicle 1R. 

25 The swing doors 31 need not extend all the way across 
the rear of the vehicle and may be made of structural 
members such as angles, channels or tubing or of plate 
or any combination thereof and function to operate the 
device 7 in the same manner as the doors 3. 

30 The operation of the device 7 is simple when 

the pair of doors 3 or 31 are open, the flat sheets 11 
and 21 are disposed flat against the sides 13 and 15 
of the vehicle 1 or 1R. As the driver begins to swing 
one of the doors 3 or 31 to its closed position, the 
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collapsible struts 27 or 28 straighten out and the 
sheets 11 and 21 begin to swing on the hinges 17 with 
the door 3 or 31. As the door 3 or 31 continues to 
swing closed the first flat plate 11 contacts the side 

5 13 or 15 of the vehicle 1 or 1R and as the door 3 or 
31 continues to close the second flat sheet 21 pulled 
by the collapsible struts 27 or 28 begins to bend. 
When the door 3 or 31 reaches its closed position the 
second flat sheet 21 is bent to form an effective 

10 curved airfoil. The door 3 or 31 is then latched in 
the closed position. The second sheet 21 is pliable 
and the bending stresses are well within the elastic 
limit, allowing the driver to close the door easily. 
The other door 3 or 31 of the pair is closed and 

15 latched in the same way completing the pair of curved 
airfoils 9, which will reduce the aerodynamic 
resistance of the moving vehicle 1 or 1R. 

As the driver unlatches and opens either of 
the doors 3 or 31 the tension in the collapsible 

20 struts 27 or 28 is reduced and the second sheet 21 
begins to flatten out. As the door 3 continues to 
open the second sheet 21 flattens out completely and 
swings with the first sheet 11 and the door 3 to its 
fully open position next to the side 13 or 15 of the 

25 vehicle 1 or 1R. 

While the preferred embodiments described 
herein set forth the best mode to practice this 
invention presently contemplated by the inventor, 
numerous modifications and adaptations of this 

30 invention will be apparent to others of ordinary skill 
in the art. Therefore, the embodiments are to be 
considered as illustrative and exemplary and it is 
understood that the claims are intended to cover such 
modifications and adaptations as they are considered 
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to be within the spirit and scope of this invention. 



Industrial Applicability 

An aerodynamic reducing device 7 for a 

5 vehicle 1 or 1R as set forth in this invention provide 
a device 7 , which is economical to manufacture and to 
maintain, and is easily hand operated by the driver of 
the vehicle 1 or 1R without hydraulic, pneumatic, 
electric or spring mechanisms. It provides a pair of 

10 curved airfoils that will substantially reduce the 

aerodynamic resistance of the moving vehicle 1 or 1R, 
thus reducing fuel consumption, fuel cost and air 
pollution. Because the sheets 21 forming the airfoils 
are pliable they offer very little resistance, if the 

15 vehicle 1 or 1R is struck from the rear. 
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